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Abstract

Objective: To investigate the effect of preoperative pulmonary arterial hypertension on postoper-
ative left ventricular reverse remodeling by following up patients with TAVR. Methods & Results:
Data of patients with aortic stenosis who underwent TAVR at the Affiliated Hospital of Qingdao
University between September 2017 and December 2020 were included in this study. Patients
were divided into PH group and n-PH group according to the preoperative value of pulmonary ar-
tery systolic pressure (PASP), and left ventricular reverse remodeling and related factors after
TAVR in the two groups were compared and analyzed. A total of 67 patients with preoperative
PASP were included. The PH group had a higher European score and heavier mitral regurgitation
at baseline. Patients in both groups showed only a longer postoperative hospital stay in the PH
group. The mortality and adverse events were not statistically significant. The left ventricular
mass fraction and relative ventricular wall thickness were significantly improved in 2 groups
within 1 year. Among them, the PH group improved significantly within 3 months after surgery,
but the left heart of patients in both groups did not reverse to normal level. Conclusion: After
TAVR treatment, there is significant reverse remodeling of the left ventricle over time. The degree
of reverse remodeling in patients with preoperative pulmonary hypertension is weaker than that
in patients without. There was no significant difference in short-term survival and mortality be-
tween patients with or without preoperative pulmonary hypertension.
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1. 5|8

Jiti 31 Bk 55 Hs (Pulmonary hypertension, PH)& Oy PEZR I8 W KRE 2 —, JUHZ WF A0, 75
Fo ORI, FE BRI % (aortic stenosis, AS) ] FEUL ORI ITESZM, 5N, AERBET
ey 3 T A AL S BE 3, IR R Bk v R AR (1] 45 32 B ik B AR ( transcatheter aortic valve
replacement, TAVR)H 2002 it DAk, S HUERIRTE, b U K ey RS I 3 sh ko s g fe it 1
T EERNGRIT 7 U TAVR SR A TR 07 TR RS IR 3= 3 kol 4z ABE[2] [3]. Milizh
ik Rl W SR G 2RO RO AT R AR 4] [5]. EANZ TSR, &I PH I LSSk
BEERSZ TAVR FARG, HILIFEARRE SO0 URMEAH LT LZ LA & IF PH BB =[4] [6] [7].
TR IR, 1S A B AR D . RS E X 22 TAVR VRYT Ja [R5 R 75 O 3 AT 4047
R PH X F48252 TAVR 16T AS B3 B /0 (00 3 300 ) EE 4 I 52 00
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2. WRE57HE
2.1. ARMR

ABFFIESNELEAN 2017 4 9 H & 2020 4 12 AET 8RR ERAT TAVR FARKEE . BF
TE212 G VAl A AR E Bl ke & #: R (Surgical aortic valve replacement, SAVR)ANRET 52 1) /=7 JAUK: AS &
B o B N S F R TR A O B B D PR it 20 ik WSe 4 s 4 M PR n-PH 4H, Tolifish ks 4, PASP <45
mmHg, 31 #l; PHH, & IFMizhikm k4, PASP > 46 mmHg 36 #1. TAVR T AR AT HEr 34T,
P B B0 AR E MG R EAR . H QB E B RN B ERAC FE S A2t

2.2. BRWSEREN

T ' e AR L DI BT, 9T AR XS R BER 4 82 52 SAVR 15 UL F #32 TAVR 1677 .
AR BE AR A 1A RJE 3L RS 1 ERE A QBRI EE S R IRRE R, A
FEEH NP O A0 CTA. RIS S5 R, B W B 5 BG4 2 e i
RIETT AIEAS S, H AT T ARG o 8 A2 e U1 1a] A 7 0 5l 11 25 e 7 44 B v 2 DA
ERJBEITHEAT A, B A SR T R ORI eh 5 = A4 R SR B R AT M i B AR B — A
R AR ECHE o KRR LVMI 5 RWT AR T FE SON R AR A Do s 38 [ A, [ 2 WO AS R EA s F RWT >
0.43 3E SCN G IELE .

23. GtFESH

AW I AR B2 TR B IEAS AR MRS £ hsE 2 R0oR, B X+s, BTG IES 0K
FAHR AL EOFI DY S A7 2RI FE M (QR)R R . AR DR AN 43 LB N2 I, Bl n (%) EHRITHE
s RS IO VP LB 22 . A TSI B SR R AR E N R, MHMCIREA ¢ K5,
B U EARMIES AR, £ Mann-Whitney JESHUG L . KA Lit's 58 & BEHLEL AT I E A5 2K
R AAFENLIT . X LVMi 45 E M S A R R E S WS 22081, #/& Mauchly’s Y BERT 46
VUM P A Y SR G, AR AN S A 2 8 556 . FIF Propensity score matching IBM spss fdif4:
AT PEVE VLS . B I T SRR A T R ML X4 SPSS, FitAS 26 (IBM Corp., Armonk, NY, USA), %
J& P <0.05 B AFEGTH BB ZE R

3. &R
3.1. BEBARE

X 67 BIEE AS AT TAVR IGIT HIIEIR BTRIEAT 4. SB35 F4E S (PH 4, 74.86 £5.72 % VS.
n-PH 4, 75.68 £6.29 %, P=0.58). Z55H 67 &34 +4 31 BIRFIGH PH. A PH I EE BRIV 5E
BH(PH 4, 6.94+2.83 VS.n-PH 41, 5.58+1.45, P=0.02, t=242)IEALLINAES S, PH HhE=%
PLEMERE S Z, (HRIEFIG R L(PH 4, 24 (77.42%) VS. n-PH 41, 14 (38.89%), P =0.07).
ARG I 8 R NS n-PH 0P8 22 (PH 4, 16 (51.61%) VS. n-PH 41, 24 (66.67%), P =0.006, z =
7.53). PH A AEFLZGIN R INELZ (1) rh JE X DL B 2R EIR i (PH 4H., 21 (67.74%) VS. n-PH 4, 6 (16.67%),
P=0.001, z=10.52).

PH 1) 7e IS4 S 7 7K BRI n-PH 44K, 7393 9(PH 4H, 5.2 (0.95) cm VS. n-PH 4, 4.9 (0.8) cm,
P=0.01, f=-25); (PH#, 3.94+09cmVS.n-PH 4, 34+0.75cm, P=0.02, t=245), RAjLELE
SISy BAE PH AP R BUEMRPH 4, 50% = 12% VS. n-PH 41, 56% £ 7%, P=0.01, t=-2.55). [Fi,
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ARETE L3 < 40% 0 B (E PH 41 5 ELEE 2 (PH 41, 13 (41.94%) VS. n-PH 41, 4 (11.11%), P =0.03,
2=0.94), HRELIHEE S FZESLEL 1, £2).

Table 1. Preoperative baseline data of the two groups of patients

F 1. MEABEARAIELYIE

PH (n=31) n-PH (n=36) P value

Fhy, Xits 74.86 +5.72 75.68 + 6.29 0.58

BMI, Xzs 23.27+3.57 24.83 +4.03 0.09
RISy, n (%), Xts 6.94+2.83 5.58+1.45 0.02
HaL B, n (%), X 25 (80.65%) 19 (52.78%) 0.48
MNLFThRE D AT T~V LUk, n (%), X* 24 (77.42%) 14 (38.89%) 0.07
mIE, n (%), X2 21 (67.74%) 20 (55.56%) 0.63
PEIRIE, n (%), X? 16 (51.61%) 24 (66.67%) 0.006
KRR, n (%), X2 16 (51.61%) 9 (25%) 0.19

MR MR, n (%), X 4 (12.9%) 3 (8.33%) 1
XL, n (%), X2 8 (25.81%) 3 (8.33%) 0.17
O, n (%), X 14 (45.16%) 6 (16.67%) 0.08
BRL, n (%), X 7 (22.58%) 5 (13.89%) 0.72

PCL n (%), X* 10 (32.26%) 6 (16.67%) 0.42

CABG, n (%), X* 3 (9.68%) 1(2.78%) 0.62
TWHEFAR S, n (%), X 18 (58.06%) 14 (38.89%) 0.69
KFBEN ZRIWR, n (%), X 21 (67.74%) 6 (16.67%) 0.001

A EFEE(BMI), Body Mass Index; £ R bRBIKA NiGI7(PCI), percutaneous coronary intervention; 7eh{R 3z A (CABG),
coronary artery bypass grafting.

Table 2. Baseline echocardiographic characteristics of patients in the two groups

2. MAREER LENEIRLFE

PH (n=31) n-PH (n=36) P value
LVDd (cm), M (QR) 5.2(0.95) 4.9 (0.8) 0.01
LVDs (cm), Xzs 3.94+09 34+0.75 0.02
IVST (cm), Xits 13+02 1.31£0.23 0.84
LVPWT (mm), X*s 1.17+0.29 1.15+0.24 0.9
s %), Xts 0.5+0.12 0.56 +0.07 0.01
S <40%, n (%), X 13 (41.94%) 4 (11.11%) 0.03
LVMi (g/m?), Xis 165.96 + 55.39 146.25 £ 41.14 0.11
W8 A B K LS ¥ (mys), X s 539+6.19 425+1 0.32
I KBS 2Z(mmHg), X+s 81.63 +35.54 71.18 £ 35.06 0.23

LVDd (£ 0 ZEEF AN 12), Left ventricular end diastolic dimension; LVDs (/0 Z WL 4E A P9 42) left ventricular end-systolic dimension; IVST
(ZFBBJEE), interventricular septum thickness; LVPWT (/£ 0% J5 B &) left ventricular posterior wall thickness; LVMi (750 B AFEEL),
left ventricular mass index; PASP (filizhik{t4é ), pulmonary artery systolic pressure.
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3.2. GRS

RJG 1T RAEPH M EIPH 4, 2 (6.45%) VS. n-PH 4, 3 (8.33%), P =0.66). ICU {1:Fi K%L
S AE B REAE PH A h BRI R, (AARIARI St 2%, 730 8(PH 41, 11.86 + 38.56 X VS. n-PH
H, 452+7.78 K, P=0.06); (PH 4, 35.36+41.89 K VS.n-PH 4, 29.35+10.52 K, P=0.07)4 &
HAEARJG I RE B R SRS R E g 2R . RE 1 FERREANREMHASE PH A%,
B M ARIE B Gi 2275 U(PH 4, 10 (32.26%) VS. n-PH 24, 5 (13.89%), P =0.25) (¥ 3).

Table 3. Clinical prognosis of the two groups

3. MEBREIRKTG

RIFHET, n(%), X
ICU fERERE, X5
BAEBRE, X+s
fa XA, n (%), X
ARIEWAE, n (%), X
KAREIEN, n (%), X
RIF 2~3 ARSI, n(%), X
ARAHCE 2 MWL n (%), X
RERREM, n %), X

PH (n=31)
2 (6.45%)
11.86 +38.56
3536+ 41.89
2 (6.45%)

2 (6.45%)

6 (19.35%)
6 (19.35%)
7 (22.58%)

10 (32.26%)

n-PH (n=36) P value
3 (8.33%) 0.66
452+7.78 0.06

29.35+10.52 0.07
3 (8.33%) 1
1(2.78%) 1
6 (16.67%) 0.77
8(22.22%) 0.36
4 (11.11%) 0.47
5(13.89%) 0.25

3.3. ZifE 3

XA R LR R G B A W S O AT ERE MRS i . PH LR SLLE R~ ARG 1 FHIBE
P IE 9 LVMI %JEE n-PH A 5. (BE RIS, RWT 2FE7E n-PH 0 R IIBUE ¥ = (5 4). ARSI
WL A R AR, (BAE 1 AERBE DI TR AT AR (31 UE 281 1R (K 1. 1 2).

Table 4. Analysis of variance of repeated measurements in the two groups

T4 MABEEENELENN(X L)

LVMi (g/m?)

ZNif]
ARJE 1A 145.42 + 33.56
KJg 3 ™A 125.23 +£34.65
ARG 14

RWT (cm)
PH (n=31) n-PH (n=36)
0.47+0.1 0.5+0.12
0.47+0.8 0.5+0.09
0.46 +0.07 0.48 +0.09
0.45+0.07 0.47 +0.08

F 5. &6 higH, MEMNHEERGHEIFABLEEL, LVMi 5 RWT BN [EIAK . Rij& I
H PH K EE ARG LVMI BT B4 TC PH 4 BN 2, P =0.05. (B4 PH X AEIEIA G RWT Ik

TR 50
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Figure 1. Changes of LVMi in two groups of patients
E 1. LVMi EAEEE PR
RWTHIfE S BR-FI{H
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Figure 2. Changes of RWT in two groups of patients
E 2. RWT EREBEPRITN

Table 5. Multivariate test

Fz5 ZTERE
F df P
I 2R 13.72 ) )
LVMi 63 A IE)8OR : <0.05 i fa)*2H 50 =0.05

A TE]*2H 0 2.74

A RS 3.25
RWT 63
i 250 0.15

AR R 8E: =0.03 B TA)*2H 50 . =0.93

RN VEES ORI % g s e g 1 A vl I 92 N 51 = | PO U B e TS 2 1 R (5

Table 6. Effect test between the two groups
= 6. FLAEI NG

df MS F p
LVMi 1 10506.45 2.96 0.09
RWT 1 0.05 232 0.13
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4. Wig

EIRATI A, I [ B B 2 1 5T T AT TR TAVR AT 71 0 53 J5R B R0 i 35028 45 i ) fik
BRI R e AUHIFUES]: 1. &) PH B 1E L b BN IE 40 B AR A7 76 rh B i 2RI
WEMEL . 2. PHALOARN S TUTERE R, 3. AR5 3 MM, 4954 PH4L0EHS LVMi &
RWT B8N, 4. RGPS EEZ TAVR W75 /00 R B R AW B, (HF] 1 ER0RY4 R
NP ST N o

At B ISR S E T T TAVR IBFTUARAL, 29 A o KUK Bl R B . st ks I
FROTEAE Rl B B R0 22 00 25 DO RE TR A I AR R IR FE I B . O MR o S AT SR Th A, 75
SRR . 7O IR, B IR T 220 5 AR IR, N2 /2 S 07 AL A BEL ) 7
TE. XSO SR S BT AL S AT IR I BRI R e, BRI T B LR R S L
FEL SEAFIRERIN, AR TNE . SOERATH T PH R B . ABFSth, PH AL/ 5 LTS
BRI 5 AR (0 B T TR DR B2 . TR A S G B R T AL O S DI SEIR . X AE % 2
CLI A

4.1. FiEIBkE S EWAEThRE

FRAETATAT LT PH XHT /2 R IHREIRN, (8720 0T IL5M 405 - SO 8 2o O B2k
B AL T AL LB K T M 40 SERTROBR LAY, BV LVEF Bl s ATk 3 T 47 2250 ik
FE(8]. TESLTSEET, RATHFA A HTANENIES 3 T RS LVEF RN, 76 M4LH LVEF AJR B EcANIH
FiHeTE, (AT RSN R E R %, AR LVEF RSB . x5 PH AL EAN ot % JUTLE K,
RIGHE BB TR A % BAR LVEF ZEHH TAVR BUR 7l EA — M8, {55 5 LVEF M #H
B A 0 S P HA[0]. Aefrty TR, ks OB /b 7 S5 0 G, K B R 3%, 1
LA TSR T e 0o, TN T 8627 S W ) It o T 940000 LVEF 5 ARG 72 s
30 AT S

4.2. FiRBkEESELEFHKINEE

Sl DA W2 A FKBEARMRE T AEBRAH o0 BEF KD BRI ATER T, Fivsl bk i B2 an ]+ i
O ETIRINBERI[10] [11]. MBS K ISAFAERS, A5 I i, 326 1 58 18] B i) ZE R Az, = 1] B FHY 2
R, A E R [4]. X R B RIS AT K R OR, S BRI R A = e A ok
o Yoram ¢ AT, I TEF L EAM AR, sk SR 5 & SEEFIKINREZ B 12]. 0 F 3k
VA BN e S8 ORI it I/ O = AT IR DI RE A T B X S AT FU o 4L BB AR B R 5 7
AR AR ] o

4.3. fiEhpk S ES A D EHEER

FERXI T, FATEW T 20 % JUA S5 E TAVR AR5 1N SR XFSCEEAR T T3]
ik AL O IR . A I A AR AR R RIZI 0T A kL, FREAR)E 3 DA ARIAER U &, (HF)E
XA BT T, XA A A RS AEAR S 1 SRS (e SULRIS,  Blah ks s i
2 R B o B A TR BB e B 3 IR Z2 N4 — e AR BN 1 A2 DR NEE M 4EAL I e, B2
TSR AR e 2 B A L O 13 s AFET[13]. TAVR X T O IF ML 3 7 25 LA K3 B oW B0 L2815 31 7
S KT W ELLIE A DT IR TAVR RJG 20 BRI REA B8 050, A0 B2 &
s BEEARJE LVMI (RG22 0B 4Eb iR 81035 . TAVR FARX T2 0 = MR /17 S /e AR
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HHRIZIS EARIE, Ao O ThREIIIR S DL B 7 O 5000 () S AL B FR A B 2 FF 06 AT Bl ik o e AR AE A A
5 TAVR MIARTUSAHG, (HARJE PASP (1 FFEUARIT 72 0 UIRe G [14]. A F 0wt s8R 5 51T
ORI 7T 45 AL, RS 3 N H 20 = R B R PH AL PH 4L1A % HE (PH 41, 125.23 + 120.18 £ 29.1 VS.
n-PH 2, 120.18 £29.1, P=0.53), PHALEIEL S ] T I%F 24.2%H1 17.8%. FERATHIWFFEHUER T LVMI
A2 5 TAVR RETH LMK ER G A sim b EmEgRE, 9 KMAZEE-HE, OCORRIKEIE
FERECR. FAERRATEAER 3 IS PH AR EE AN R ERMANEEZ, RAEH NN RS g0t
RN, HEAT LIS PH TRES 78 SR 5 A R0 ) BRI AEAEAR DG o o0 JTLEE ) PR B R A 1 X
REAR G VO ) 38 v B BE 1R 9T DLAAE T 2 55 I R 45 5 A 45 B 258 . Vizzardi 55 AP [ B AF 78 6 1,
ARG 6 ANH, ALILIhEES FAA IR0, 700 % iR 45 500 B K190 gm’ fF % 143 g/m®, P <0.001).
JUEARW T PH AR B E ARG LVMI IREREECR, B3R n-PH 0TI REKENE . =31t
FRETE BN, ARHT BN 5 e O 2 FE A R AE DSV SR 1 R IR TR A T i 2 K v R AR D
1 EE T

5. EBRM4

BERAIT T S W PERI 7E IR 1 e i s 8. R, BE SN (a1 R . ARt —2b
WLEE PH XS T 4L 6 5 /o I 1) ) PO RE D

6. &t

LB B EAT L LA EHASS, o0 W A 5 ARG Sk SRR TS
FARSRNE, HICIRHEL PASP KT, ARJ5LINRERE R 0%

SE
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